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TITLE OF THE INVENTION 
DOCUMENT PROCESSING APPARATUS CAPABLE OF INCREASING 
PRINTING EFFICIENCY BY FORMING VIRTUAL DOCUMENT 
■ AND STORAGE MEDIUM 

5 - 

BACKGROUND OF THE INVENTION 

Technical Field 

The present invention generally relates to a virtual 

document processing apparatus for editing various sorts of 
2l0 data- such as documents and tables to form documents, and a 
i recording medium for recording a control program of the 
I virtual document processing apparatus. More specifically, the 
m present invention is directed to such a document" processing 
1 apparatus capable of effectively printing out documents by 
fl5 forming virtual documents SPOOL files (virtual documents), and 
b further directed to a recording medium for recording a control 

I program used to control . such. a virtual, SPOOL file processing 

J3 , apparatus . . 

Description of the Related Art 
20 Very recently, for example, in office computers and 

general-purpose computers, various sorts of application 
programs are utilized such as database and spreadsheet 
programs. On the other hand, various sorts of application 
programs such as spreadsheet programs and database are used in 
25 order to form documents distributed in a meeting, documents 
prepared for representations, and documents containing 
presentation materials and drawings. 

- In the. case that ^such a document is printed out, for 
instance, when a document is printed out, an application 
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program such as a wordprocessor program is initiated to expand 
document data to be printed out. After a page number of the 
document to be printed out is designated on a print dialog 
screen, a print instruction is entered. Thus, the document 
data to be printed out is transferred to a designated printer 
driver program saved in a system from an application program. 
This document data is converted into command data of a 
designated' printer, and then, the converted document data is 
outputted to this designated printer so as to be printed out. 

As a consequence, in such a case that one document 
contains plural sorts of data such as a document, a 
presentation material, and a drawing, plural sorts of 
application programs corresponding to the respective data are 
separately initiated. Thereafter, a series of the above- 
explained printing process operations must be repeatedly 
carried out. 

. However, . while such a conventional printing process 
operation is carried out, in such a case that one document 
contains plural sorts of data such as a document, a 
presentation material, and a drawing, plural sorts of 
application programs corresponding to the respective data are 
separately initiated. Thereafter, a series of the above- 
explained printing process operations must be repeatedly 
carried out. Also, since no serial page number is applied to 
the printed matters produced in accordance with the various 
application programs, operators must manually rearrange these 
printed matters in accordance with a serial number. As a 
result, there is a problem that very cumbersome printing 
works/operations are necessarily required even when only one 
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document is printed out. In particular, when plural sets of 
documents must be prepared, very lengthy working time is 
required to rearrange the printed matters in a serial number, 
and the printing efficiency is lowered. 

SUMMARY OF THE INVENTION 
The present invention has been made to solve the above- 
explained problems, and therefore, has an object to provide a 
document processing apparatus capable of increasing a printing 
efficiency when a document containing plural sorts of data 
such as a document, a presentation material, and a drawing is 
% printed out. That is, a virtual document by which plural - 
£ L: sorts of print data can be printed, out in a batch mode is 
^ 'formed. 

if 5 { ■ ■ in the document processing apparatus, when a converting 
fy means converts a plurality of documents formed by an 
J . application program into page document data to be outputted 
* every page, a storage means SPOOL-stores each of the page 

document data converted by that converting means. When an 
20 output-subject setting means designate desirable page document 
" data as output-subject document data SPOOL-stored in this 
storage means, and sets an output condition when each of the 
designated output-subject document data is outputted, an 
output control means outputs page document data designated 
25 from the respective page document data SPOOL-stored in the 
storage means based on the contents designated/set by this 
output-subject setting means in accordance with the output 
condition. 

As a consequence, such a cumbersome operation can be 
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deprived from' the operator's work in which the operator, 
initiates the application program every document page and must 
set the printing condition. As a result, the work, sequence 
• during the printing operation can be simplified, and the print 
5 work efficiency can be improved. 

Also, another cumbersome operation can be omitted, in 
which the application programs are initiated and the print 
setting operations are performed every time each of the 
document pages formed from plural different application 
ljp programs is processed. Thus, the printing work sequence of 
^9 the document can be further simplified, resulting in a higher 
=p work efficiency. 

m Also, while cumbersome setting operation required to 

jfl output the document is omitted, the document can be printed 
15 out by merely designating the virtual document file. 

• Also, since the page information is newly added to each 

=P of the virtual SPOOL pages by masking the original page, a 

gg serial page number can be simply applied. The cumbersome 

operation in which the page sequence of the printed matters is 
20 rearranged can be omitted. 

Furthermore, when the actual printing operation is • 
carried out, the printed matter can be outputted by merely 
reading the corresponding page document. Therefore, the 
process time required for the actual, printing operation can be 
25 shortened. 

Also, the operator can simply judge as to whether or not 
the changed contents of the original document are combined 
with each other to be managed, and the combined document 
content is reflected on the document . 



\ 



-5- 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more better understanding of the present invention is 
made of a detailed description to be ,,read in conjunction with 
the accompanying drawings, in which: 

Fig. 1 is a schematic block diagram for indicating a 
major circuit arrangement of a computer system 1 according to 
an embodiment mode of the present invention; 

Fig. 2 is a conceptional structural diagram of a virtual 
document printing process operation executed by a CPU 2 
employed in the computer system 1 of Fig. 1; 

Fig. 3 is a flow chart for showing a document printing 
process operation executed by the CPU 2 of the computer system 

1; . ■ 

Fig. 4 is an illustration for indicating a structural 
example of a drawing record expanded in the virtual document 
printing process operation "of Fig. 3 ; 

Fig. 5 illustratively shows an example of a SPOOL file 
folder formed in the virtual document printing process ~ / 
operation of Fig- 3; 

Fig. 6 is a flow chart for describing a virtual document 
editing process operation executed by the CPU 2 of Fig. 1; 

Fig. 7 illustratively represents a virtual document 
editor screen displayed in the virtual document editing 
process operation of Fig. 6; 

Fig. 8 is a flow chart for describing a portion of a 
virtual document forming process operation executed by the CPU 
2 of the computer system 1; . 

Fig. 9 is a flow chart for describing the remaining 
portion of the above-described virtual document forming 
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process operation shown in Fig 8 ; ^^-fw ^-^i^. 

f<<yS. Itfl 1^(3 / Has <<-«-+' <V fs x * 

A ■F±g-^&-tthtt&£&t^ Of 

A 

.a virtual document management file E formed in the virtual 
document forming process operation of Fig. 8 and Fig. 9; 

■ 5 F-i-g-i l-]^i-iiu-s^r-a-ti^e-l-y-- shews— ; an-ot-hrex— s^r-uetru-ra-Jr-e-x-amp-l-e 

of a virtual document management file E formed in the virtual 
document forming process operation of Fig. 8 and Fig. 9; 

Fig. 12 is a flow chart for describing a print preview 
process operation executed by the CPU 2 of the computer system 
10 1; 

y| Fig. 13 is. a flow chart for describing a print process 

j operation executed by the CPU 2 of the computer system 1; 
m Fig. 14 is a flow chart for describing a virtual SPOOL 

file forming process operation executed by the CPU 2 of the 
15 computer system 1; and 

■U Fig. 15 illustratively indicates a file name confirming 

JS sub-window displayed while the virtual SPOOL file forming 

2 process operation of Fig. 14 is carried out. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBO DIMENTS 

Referring now to drawings, various preferred embodiments 

of the present invention will be described more in detail. 

Fig. 1 to Fig. 15 represent a computer system to which a 

virtual document processing apparatus according to a preferred 
25 embodiment of the present invention is applied. 
MAJOR ARRANGEMENT OF COMPUTER SYSTEM 
Fig. 1 schematically shows a major arrangement of a 

computer system 1 accomplished in accordance with this 

embodiment of the present invention. 
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As indicated in Fig. 1, this computer system 1 is 
arranged by a CPU (central processing unit) 2, an input device 
3, a RAM (random access memory) 4, a display unit 5, a print 
unit 6, a storage unit 7, and a storage medium 8. All of the 
5 above-described units other than the storage medium 8 are 
connected via a bus 9 to each other. 

The CPU 2 may execute various sorts of processing 
operations, may save processed results to the RAM 4, and also 
may display the saved results on the display unit 5. 
10 Concretely speaking, this CPU 2 expands a system program 
2 stored in the storage unit 7, and also an application program 
J designated from various sorts of application programs in 
m correspondence with this computer system 1. The CPU 2 
'€ temporarily saves various sorts of instructions entered from 
3.5 the input unit 3 into this computer system 1, and/or data into 
N= the RAM 4. Then, the CPU 2 executes the various sorts of 

J= process operations in response to this entered instruction and 
1 the input data. Then, the. processed result saved in the RAM 4 
is stored into a storage' area within the storage unit 7. This 
20 storage area is instructed by the input unit 3. 

Further, when the CPU 2 prints a document containing 
plural sorts of data such as a document, a presentation 
material, and a drawing, this CPU 2 may execute a document 
printing .process operation (see Fig. 3) based upon a control 
25 conception diagram of a document printing operation indicated 
in Fig. 2 (will be discussed later) . 

In other words, in such a case that a virtual printer 
used to form a virtual SPOOL (simultaneous peripheral 
operation online) file "C" (will be explained later) is 
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designated when the document printing process operation is 
carried out, the CPU 2 calls a virtual printer driver from the 
storage unit 7.. When a page to be printed out is designated 
from a document file (document, presentation material, and 
5 drawing etc.) depending upon application programs AP-1 to AP-3 
(will be referred to as "applications AP-1 to AP-3" 
hereinafter) , the CPU 2 expands each of page data of the 
respective applications AP-1 to AP-3 to a drawing record in 
unit of a page so as to form a virtual SPOOL page record. The 
H) - respective virtual SPOOL page records store, as a virtual 
JS SPOOL file C, the respective virtual SPOOL page records into 
°t an application-depending SPOOL file folder B (shown in Fig. 2) 
H; in the storage unit 7 in correspondence with the relevant 
tfJ document file, depending upon the respective applications AP-1 
pj© to AP-3. 

=1 ■ Then, the CPU' 2 initiates a virtual document editor 

% program D of Fig. 2 to execute a virtual document editing . 

* process operation (see Fig. 6, will be discussed later) . The 
CPU 2 displays a virtual document editor screen (see Fig. 7) 

20 on the display unit 5. . Thereafter, the CPU 2 executes both a 
virtual document forming process operation (see Fig. 8) and an 
editing process operation (see Fig. 9) , so that a virtual 
document management file "E" is formed from each of. the 
virtual SPOOL page records saved in the above-explained 

25 virtual SPOOL file C is formed on this virtual document editor 
screen. Then, the CPU 2 saves this formed virtual document 
management file E into the virtual document management file 
folder stored in the storage unit 7. In this virtual document 
management file E, edited contents are stored as management 
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information. These edited contents correspond to the 
respective virtual SPOOL page records as names of document 
files to be edited. 

Furthermore, while the virtual document forming process 
5 operation is carried out, when "pint preview" is designated on 
the virtual document editor, this CPU 2 executes a print 
preview processing operation (see Fig. 12) of the virtual 
document management file E. Thus, while the designated 
virtual document page record is displayed as a print preview 
10 screen on the -virtual document editor screen, the CPU 2 may • 
S set/release a masking range (output-suppressing area) in unit 
1 of this virtual document page, and also may set an information 
S (page) adding range (information adding area) in unit of this 

'% virtual document page. 

15 Also, while the virtual document editing process 

H operation is carried out, when an actual printer used to 
!| perform an actual printing process operation is designated, 
S this CPU 2 initiates a virtual print control program F of Fig. 

2 to execute a printing process operation (see Fig. 13) (will 
2.0 be discussed later) . Then, the CPU 2 reads out a virtual 

document page record from the virtual document management file 
E, and also reads out the corresponding virtual SPOOL page 
record from the virtual SPOOL file C in unit of a page, and 
furthermore, converts the virtual SPOOL page record into a 
25 printer-applicable SPOOL record which corresponds to a 

designated actual printer, so that a printer-applicable SPOOL 
file G of Fig. 2 is formed. Then, the printer-applicable 
SPOOL file G is transferred to the print unit 6 and the 
printing process operation of this print unit 6 is executed 



under control of this CPU 2. When this printing process 
operation is accomplished, the CPU 2 deletes this printer- 
applicable SPOOL file G, -and saves both the virtual SPOOL file 
C and the virtual document management file E. 

The input unit 3 contains a keyboard and a pointing 
device, and outputs a key-depression signal of a key depressed 
on the keyboard, and a positional signal of the pointing 
device to the CPU 2. The keyboard is equipped with a cursor 
key, a numeral entry key (numeric keyboard) , and various sorts 
of function keys. The pointing device is realized by a mouse, 
and so on. 

In the RAM 4, a program storage area and a data storage 
area are formed. In this program storage area, when the CPU 2 
executes the above-explained various sorts of application 
programs, these sorts of programs are expanded. In the data 
storage area, data and table data are expanded. These data 
are processed when the CPU 2 executes the above-explained 
various process operations . 

The display unit 5. is constructed of a CRT (cathode-ray 
tube) and the like, and may display thereon a virtual document 
editor screen and a print preview screen, which are entered 
from the CPU 2. The print unit 6 prints out print data 
(printer-applicable SPOOL file etc.) entered from the CPU 2 on 
a predetermined recording paper to output the printed paper. 

The storage unit 7 contains the storage medium 8 into 
which a program and data have been previously stored. This 
storage medium 8 is constructed of a magnetic recording 
medium, an optical recording medium, or a semiconductor 
memory. This storage medium 8 may be realized by a storage 



medium fixedly provided with the storage unit 7, or another 
storage medium detachably mounted on this storage unit 7. 
This storage medium 8 stores thereinto various data. These 
data are processed while the CPU 2 executes the above- 
explained system program, various sorts of application 
programs corresponding to this computer system, a document 
printing process program, a virtual document editing process 
program, a virtual document forming process program, a print 
preview processing program, a printing process program, a 
virtual printer driver program, an actual printer driver 
program, and also the respective process programs. 

As indicated in Fig. 2, this storage unit 7 temporarily 
stores thereinto the application-depending SPOOL file folder B 
for saving the virtual SPOOL file C, the virtual document file 
E, and furthermore, the printer-applicable SPOOL file G. 

It should be noted that the programs and the data stored 
into this storage medium 8. may be stored in such a manner that 
these programs and data are received from other appliances 
connected via a communication line and the like to this 
storage medium 8. Furthermore, while a storage unit equipped 
with the above-explained storage medium is provided with the 
other appliances connected via the communication line, the 
programs and data stored into this storage medium 8 may be 
used through the communication line. 

Next, various operation modes of the computer system 1 
shown in Fig. 1 will now be described more in detail. 
DOCUMENT PRINTING PROCESS O PERATION 

First, the document printing process operation executed 
by; the above-explained CPU 2 will now be explained based upon 



-12-. 

a flow operation described in a flow chart of Fig. 3. 

In the flow chart of Fig. 3, when a printing process 
operation is instructed from the process menu of the 
application 'programs AP-1 to AP-3 under execution, the CPU 2 
firstly commences this document printing process operation, 
and judges as to whether or not a virtual- printer is 
designated (step SI). When the virtual printer is designated, 
the CPU 2 calls the virtual printer driver program from the 
storage unit 7 (step S2) . Then, the CPU 2 expands the 
respective page data from the document files . designated by the 
application programs AP-1 to AP-3 under initiation into 
drawing records in unit of a page,, as indicated in Fig. 3 at a 
step S3. The drawing record contains a data attribute, a- 
coordinate, a size (format), and data. Then, the CPU 2 forms 
a virtual SPOOL (simultaneous peripheral operation online) 
page record at a step S4 . 

Thereafter, theCPU 2 forms such- a virtual SPOOL file "C" 
having a file name of a document file based upon each of the 
formed virtual SPOOL page records (step S5) . Then, the CPU 2 
stores the virtual SPOOL' files C into the application- 
depending SPOOL file folder B saved in the storage unit 7, 
depending upon the application programs AP-1 to AP3 (step S6) . 
Finally, this document printing process operation is 
accomplished. 

VIRTUAL SPOOL FILE FORMING PROCESS OPERATION 
This virtual SPOOL file forming process operation will 
now be made of a flow chart shown in Fig. 14. 

In Fig. 14, the CPU 2 firstly checks as to whether or not 
such a virtual SPOOL file "C" having the same file name as a 
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file name of a virtual SPOOL file which is presently formed is 
saved in the storage unit 7 (step El). When there is no such 
a virtual SPOOL file C having the same file name, the virtual 
SPOOL file forming process operation is advanced to a step E6. 
5 At this step E6, the CPU 2 forms a virtual SPOOL file C having 
a document file name of the designated application programs 
AP-1 to AP-3, and then this process operation is advanced to 
the above-explained operation .defined, at the step -S6 of Fig. 

3 . ' ■ 

g) To the contrary, when there is such a virtual SPOOL file 

=| C having the same file name in this storage unit 7, the CPU 2 
3 displays a file name confirming sub-window 200 shown in Fig. 
% 15 on the display unit 5 (step E2) . In this file name 
f confirming sub-window 200, a list display frame 201, an 
ft > "overwrite" button 202, and. a "new instruction" button 203 are 
hi arranged. In this list display frame 201, the file content of 
ypi the same file name previously stored is displayed in 
^ combination of "document No.", "owner name", and "update 

day/time" in "a list format- The overwrite button 202 is used 
20 to input an overwrite instruction. The new instruction button 

203 is employed to input a new instruction. 

Then, the CPU 2 confirms as to whether or not the 

"overwrite" button 202 is operated on the f file name confirming 

sub-window 200 (step E3) . When this overwrite button 202 is 
25 operated, the original file name is overwritten by the present 

document file name at a step E4 . Then, this virtual SPOOL 

file forming process operation is advanced to the process 

operation defined at the step S6 of Fig. 3. 

.To the contrary, when the overwrite button 202 is not 
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operated, since the new instruction button 203 is operated on 
the file name confirming sub-window 200, the CPU 2 forms such 
a virtual SPOOL file C in which a document. No. is added to the 
document file of the designated application programs AP-1 to 
AP-3 (step E5), and then this file forming process operation 
is advanced to the process operation defined at the step S6 of 
Fig . 3 . 

As a result, in the case that the virtual printer is 
designated in the document printing process operation, a 
printed matter is not outputted, but only the virtual SPOOL 
1 file C is formed to be saved in the storage unit 7. Also, 
I when the virtual SPOOL file c is formed, the CPU 2 can make 
1 such a selection, depending upon such a fact as to whether or. 
I not the virtual SPOOL file C having the same file name is . 
15 present.; 

t That is, the virtual SPOOL file C is formed by either 

1 ' overwriting the present document file name, or by using a new 

^2 document file name. - 

Also, in the case that the virtual printer is not 
designated at the step Si but the actual printer is 
designated, the process operation is advanced to a step S7 . 
At this step S7, the CPU 2 calls the designated actual printer 
driver program from the storage unit 7. Then, at a step S8, 
as indicated in Fig. 4, the CPU 2 expands the respective page 
data from the document files designated by the application 
programs AP-1 to AP-3 under initiation into the drawing 
records (data attribute, coordinate, size (format), and data) 
in the unit of a page. Thus, the CPU 2 forms a printer- 
applicable SPOOL file G which corresponds to the designated 
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printer (step S9) . 

Then, the CPU 2 transfers this formed printer-applicable 
SPOOL file to the corresponding printer, namely the print unit 
6 (step S10) . When the printed matter is outputted and the 
CPU 2 confirms the completion of the printing operation,, this 
CPU 2 deletes the formed printer-applicable SPOOL file from 
the storage unit 7 (step Sll) . Then, this virtual SPOOL file 
forming process operation is accomplished. 

As previously explained with respect to the document 
printing operation, when the virtual printer is designated, as 
shown 'in Fig. 5, the virtual SPOOL file C • corresponding to the 
application programs AP-1 to AP-3 is formed in the unit of the 
document file name and thereafter is saved in the storage unit 
7. Subsequently, a virtual document editing process 'operation 
is executed by the CPU 2 while utilizing this virtual SPOOL 
file C. 

VTRTUAL DOCUMENT EDITING P ROCESS OPERATION 
Referring now to a flow chart shown in Fig. 6, a 
description will be made of the virtual document editing 
process operation executed under control of the CPU 2. 

In Fig. 6, when an initiation of a virtual document 
editor is instructed from the process menu of the application 
programs AP-1 to AP-3 under initiation, the CPU 2 commences 
this virtual document editing process operation, and then 
displays a virtual document editor screen 100 as shown in Fig. 
7 on the display unit 5 (step Al) . 

In this virtual document editor screen 100, a bar-shaped 
splitter 101, a tree-view display portion 102, an outline 
display portion 103, and an outline display frame 104 are set. 



This bar-shaped splitter 101 splits the virtual document 
editor screen 100 into right and left editor screen portions. 
The tree-view display portion' 102. displays contents of pages 
in a tree-structured shape while setting the contents of the 
virtual SPOOL file C as virtual document folders, depending 
upon application programs (wordprocessor, presentation 
material and the like) . The outline display portion 103 
displays an outline of a content of a virtual document folder 
moved from the tree-view display portion 102. Also, the 
outline display frame 104 displays subject pages in a 
discriminative manner within the outline display portion 103. 

Subsequently, the CPU 2 judges as to whether or not "new 
virtual document forming" is instructed form an edition pull- 
down menu (not shown in detail) on this virtual document 
editor screen 100 (step A2) . When "new virtual document 
forming" is instructed, this virtual document editing process 
operation is advanced to a virtual document forming/editing 
process operation defined at a step A7 . To the' contrary, when 
"new virtual document forming" is not instructed, as indicated 
in the tree-view display unit 102 of Fig. 7,' the CPU 2 
displays a list in a folder format in the tree-structured 
shape (step A3) . This list indicates the page contents of the 
virtual document folders ' (virtual SPOOL file C) , depending 
upon the' application programs . 

A desired virtual document folder is- selected from this 
tree-view display portion 102. to the outline display portion 
103 by way of a "drag-and-drop" operation at a step A4 . When 
the selected desirable virtual document folder is moved to the 
outline display portion 103, as shown in Fig. 7, the CPU 2 



sets the content of the virtual document folder selected to 
the outline display unit 103 into the outline display frame 
104, and then displays the outline of this folder content 
(step A5) . 

Then, the CPU 2 checks as to whether or not "edit" is 
instructed from the edit pull-down menu at a step A6. When 
"edit" is not instructed, the process operation is advanced to 
a step A9. To the contrary, when "edit" is instructed, the 
virtual document forming/editing process operation is carried 
out (step A7 ) . 

VIRTUAL DOCUMENT FORMING /EDI TING PROCESS OPERATION 

Referring to flow charts indicated in, Fig. 8 and Fig. 9, 
this virtual document forming/edit process operation is 
explained as follows: 

In Fig. 8, the CPU 2 confirms as to whether or not an 
instruction is issued from the input unit 3 by the operator at 
a first step CI. When such an. instruction is issued, the CPU 
2 further checks as to whether or not this instruction 
corresponds to a drop instruction of a new virtual document 
folder (step C2) . If this instruction is not such a drop 
instruction of the new virtual document folder, then this 
virtual document . forming/editing process operation is advanced 
to a process operation defined at a step C12. To the 
contrary, when this instruction corresponds to the drop 
instruction of the new virtual document folder, the CPU 2 
selects a virtual document folder (containing page content) 
which is newly extracted from the tree-view display unit 102 
of Fig. 7. The selected virtual document folder is moved to 
the outline display portion 103 by way of the "drag-and-drop" 
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operation (step C3) . 

Next, the CPU 2 judges as to whether or not the newly ; 
dropped virtual document folder corresponds to a document at a' 
step C4. When this newly dropped virtual document folder is 
5 the document, the CPU 2 selects all of the virtual document 

page records stored in this virtual document folder (step C5), 
and then reads out a virtual SPOOL page record corresponding 
to this selected virtual document page record based upon 
management information of a virtual document page record at a 
10 top position thereof. .Then, as indicated in Fig. 7, the CPU 2 
i0 displays an image of this virtual SPOOL page within the 
J outline display frame 104, while setting the outline display 
m frame 104 at the drop position in combination with this page 

number and the paper size (step. C6) . 
3.5 Then, the CPU 2 confirms as to whether or not the image 

M° display operations of all of the virtual document pages (all 
j£ of virtual SPOOL pages records) contained in this virtual 

document folder are completed at a step C7 . When the image 
display operations are not yet accomplished, the GPU 2 reads 
20 out the next corresponding virtual SPOOL page record from the 
virtual SPOOL file C based upon the management information of 
the management information of the next virtual SPOOL page 
record, and then displays a page image of this next virtual 
SPOOL page record within the outline display frame 104, while 
25 setting this outline display frame 104 at a drop position in 
combination with the page number thereof and the paper size 
thereof (step C8) . The above-explained process operations 
defined at these steps C7 and C8 are repeatedly carried out 
until the image display operations of all of the virtual 
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document pages contained in the virtual document folder are 
ended. 

On the other hand, when the' newly dropped virtual 
document folder does not correspond to the document at the 
5 step C4, since this document folder corresponds to an image, 
reads out a virtual SPOOL page record corresponding thereto 
from the virtual SPOOL file "c" based upon management 
information of the selected virtual document page. Then, as 
indicated in Fig. 7, the CPU 2 displays an image of this 
10 virtual SPOOL page within the outline display frame 104, while 
3 setting this outline display frame 104 at the drop position in 
s= combination with this page number and the paper size (step 
S C9) . 

^ Then,- when either the display process operations of all 

15 of the virtual document pages (all of virtual SPOOL page 
M> records) of the selected document are accomplished, or the 
if display operation of the virtual document page (virtual SPOOL 

page record) of the selected record is ended, the CPU 2 
corrects the display position of the image of another virtual 
20 document page (virtual SPOOL page record) under display within 
the outline display portion 103. 

On the other hand, the following outline is displayed on 
the outline display portion 103 of Fig. 7. That is, an 
"explanatory material" virtual document folder is selected 
25 from the application program "presentation" within the tree- 
view display portion 102, and then an image of a "001" virtual 
document page thereof (virtual SPOOL page record) is displayed 
in combination with a page number "0001" and a paper size "A4" 
within the outline display frame 104. This outline display 



frame 104 is set to the drop position within the outline 
display portion 103.. Also, another image is displayed in an 
outline form at a right side position of this outline display 
frame 104. That is, an image of a "004" virtual document page 
(virtual SPOOL page record) of a "Techno 98.doc" virtual, 
document folder which has been previously selected from the 
application program "word processor" is displayed in the 
outline form in combination with a page number "0004" and a 
page size "A3". 

Then, the CPU 2 inserts/stores page management 
information of a virtual document page at a storage position 
corresponding to the display position on the outline display 
portion 103 within the virtual document management file E 
shown in Fig. 10B (step Cll). This virtual -document 
management file E is saved in a virtual document management 
file folder shown in Fig. 10A. This virtual document 
management file folder manages a content (virtual SPOOL file 
ID, starting page, end page) of each of the virtual SPOOL page 
records within the respective virtual document folders 
displayed in the outline display portion 103. Thereafter,^ 
this editing process operation is returned to the process 
operation defined at the step CI. In other words, the storage 
position of the management information is updated in response 
to the display position of the respective page images on the 
outline display portion 103. This management information 
manages each of the virtual SPOOL page records contained in 
the virtual document management file E. 

When the instruction issued at the step C2 does not 
correspond to the drop instruction of the newly produced 



# 
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document folder, the process operation is advanced to a step 
C12. At this step C12, the CPU 2 checks as to whether or not 
the page is moved on the outline display portion 103. If this 
page is not moved on the outline display portion 103, then the 
5 process operation is advanced to a process operation of a step 
C16. To the contrary, if this page is moved, then the image 
of this page is drag/drop-operated within the outline display 
portion 103. As a result, when the display positions of the 
subject page images are rearranged in the virtual document 
|p folder under display (step C13), the CPU 2 corrects the 
i display position of other page images (step C14) . Then, the 
33 CPU 2 moves the storage positions of the respective page 
!n management information saved in the virtual document 
m management file E which is stored in the virtual document 
^5 management file folders shown in Fig. 10A and Fig. 10B (step 
fy C15) . Then, the process operation is returned to the process 
yb operations defined at the step CI. 

^ When the instruction content of the step C12 does not 

correspond to the page movement on the outline display portion 

20 103, the process operation is advanced to the step C16. At 

this step C16, the CPU 2 checks as to whether or not the page 
image is deleted. When the instruction content does not 
correspond to the page image deletion, the process operation 
is advanced to a step C19. Conversely, when the instruction 

25 content corresponds to the page image delation, the CPU 2 
deletes the indication. of the page image from the outline 
display portion 103, and this page image is instructed to be 
deleted (step €17) . Then, the CPU 2 deletes the page 
management information of this deleted page from the virtual 



document management file E stored in the virtual document 
management folders shown in Fig. 10A and Fig. 10B (step C18) . 
Thereafter, the process operation is returned to the previous 
step CI . , 

When the instruction content is not equal to the deletion 
of the page image at a step C19, the process operation is 
advanced to a step C19 at'. which the CPU 2 checks as to whether 
or not "print preview" is instructed. . When the print preview 
instruction is not issued, the CPU 2 executes other process 
operation in response to other instructions (step C21), and 
then the process operation is returned to the previous process 
operation defined at the step CI. When. the print preview 
instruction is issued, the CPU 2 executes a print preview 
process operation of a designated page image. 

PRINT PREVIEW PROCESS OPERATION 

Next, this print preview process operation will now be 
explained with reference to a flow chart of Fig. 12. 

At a first step Dl of Fig; 12, the CPU 2 forms a print 
preview screen of a^.designated page. Thereafter, the CPU 2 
displays this print preview on the display unit 5 at a step 
D2. Then, the CPU 2 checks as to whether or not an 
instruction is issued by the operator via the input unit 3 
(step D3) . When such an instruction is issued, the- CPU 2 
judges as to whether or not this instruction content 
corresponds to a masking instruction (step D4) . To the 
contrary, if this instruction is not such a masking 
instruction, then the process operation is advanced to a step 
D8 at which the CPU 2 executes the process operation thereof. 
To the contrary, when the masking instruction is issued, as 



represented in Fig. 11A, a masking range is displayed on the 
print preview screen (step D5), and both a position and a size 
of this masking range are corrected in response to the 
operation of the operator (step D6) . 

When both the display position and the size of the 
masking range are corrected in response to. the operation of 
the operator, the CPU 2 adds this designated masking range 
information to management information of a designated page 
within the virtual document management file E (step D7), as 
represented in Fig. 11B. Thereafter, this print preview 
process operation is returned to the process- operation defined 
at the step D3 . As indicated in Fig. 11B, as the designated 
masking range information, "masking range (XI, Yl) to (X2, 
Y2)" is additionally provided with the management information 
of .the designated page within the virtual document management 
file E. 

To the contrary, if the masking instruction is not issued 
at the step D4, then the process operation is advanced to a , 
process operation defined at a step D8 where the CPU 2 checks 
as to whether or not a non-masking instruction is entered. 
When the non-masking instruction is not issued, the process 
operation is advanced to a process operation defined at the' 
step D12, whereas when the non-masking instruction is issued, 
the CPU 2 selects such a masking area which is preset on the 
print preview screen (step D9) , and deletes this masking range 
display (step Dl.O) . Then, the CPU 2 deletes the relevant 
masking range information from the management information of 
the designated page within the virtual document management 
file E (step Dll) . Then, the process operation is returned to 



the process operation defined at the step D3 . 

To the contrary, when the non-masking instruction is not 
■issued at the step D8, the process operation is advanced to a 
process operation defined at a step D12. At this step D12, 
the CPU 2 checks as to whether or not a page adding 
instruction is entered. When the page adding instruction is 
issued, the CPU 2 displays a page adding range on the print 
preview screen, as "shown in Fig. 11A (step.D13). Both a 
display position and a display size of this page adding range 
are corrected in response to an operation of the operator 
(step D14) . When the display position and the display size of 
the page adding range are corrected in response to the 
operation of the operator, the CPU 2 adds this designated page 
adding range information to' the management information of the 
designated page within the virtual document management file E' 
(step D15) . Then, the process operation is returned to the 
process operation defined at the step D3 . 

Also, when the page, adding instruction, is not issued at 
the step D12, the CPU 2 checks at a step D16 as to whether or 
not an end instruction is entered. When the end instruction 
is issued, this print preview processing operation is 
accomplished.- To the contrary, when no end instruction is 
issued, the CPU 2 executes other process operation in response 
to other instructions (step D17) . Thereafter, the print 
preview process operation is returned to the process operation 
defined at the step D3 . When this print preview process 
operation is ended, the process operation is returned to the 
process operation defined at the step CI of Fig. 9. 

As previously explained, in the virtual document 



forming/editing process operation, the page structure of the 
virtual document page can be edited, and furthermore, both the 
masking range and the page adding range within the page image 
can be set. When this virtual document forming/editing 
process operation is accomplished, the process operation by 
the CPU 2 is again returned to the process operation defined 
at the step A8 of Fig. 6. At this step A8, the virtual, 
document management file E formed in the virtual document 
forming/editing process operation is saved in the virtual 
document management file folder. 

Then, the CPU 2 judges as to whether or not the end 
instruction is inputted (step A9) . If the end instruction is 
entered, then this virtual document editing process operation 
is accomplished. To the contrary, when the end instruction is 
not entered, the CPU 2 checks as to whether or not the print 
instruction is issued (step A10) . When the print instruction 
is not entered, the process operation is returned to the 
above-explained virtual document forming/editing process 

i 

operation defined at the step A7, whereas when this print 
instruction is issued, the CPU 2 designates the print unit 6 
equal to the actual printer (step All) so as to execute the 
printing process operation. 

PRINTING PROCESS OPERATION 

t 

This printing process operation will now be explained 
with reference to a flow chart shown in Fig. .13. 

In Fig. 13, the CPU 2 firstly sets "Page" as a parameter 
to the RAM 4, and sets "1" to this parameter "Page" (step Bl) . 
The parameter "Page" is used to manage a print page number. 
Subsequently, the CPU 2 judges as to whether or not a virtual 



document page record which is not yet read out is present in a 
virtual document management file E (step B2) . The print 
instruction is issued to this virtual document management file 
E. When there is no virtual document page record which is not 
yet read out, this printing process operation is advanced to a 
process operation defined at a step B14. To the contrary, 
when there is such a- virtual document page record which is not 
yet read out in the virtual document management file E, the 
CPU 2 sets both "N - starting page" and "E - end page" into 
the RAM 4 as parameters (step B4) . The parameter "N - 
starting page" is used to manage a starting page of this 
virtual document, and the parameter "N - end page" is used to 
manage an ending page based upon the virtual document page 
number within this virtual document management file E. 

Next, the CPU 2 judges as to whether or not the page 
number N of the read virtual document page record is smaller 
than, or equal to the end page E (step B5) . If the page 
number N of the read virtual document page record is, not 
smaller than, or equal to the end page E, then this printing 
process operation is returned to the previous process 
operation defined at the step B2 . Conversely, when the page 
number N is smaller than, or equal to the end page E, the CPU 
2 reads out an N-th page of relevant virtual SPOOL page 
records from a virtual SPOOL file C (step B6) . This virtual 
SPOOL file C is designated by a virtual SPOOL file ID set in 
this virtual document page record. 

Then, the CPU 2 converts the N-th page of the read 
virtual SPOOl page records into a printer-applicable SPOOL 
record corresponding to the print unit 6 functioning as the 



the ending page E. When the page numbers N are smaller than, 
or equal to the end page E, the CPU 2, reads out next pages "N" 
of virtual SPOOL page records from the virtual SPOOL file C, 
and executes the process operations defined from the above- 
explained steps B7 to B13. As a consequence, the CPU 2 
repeatedly executes the above-explained process operations 
defined from the step B6 to the step B13 until the page 
numbers N exceed the end page E, and saves the printer- 
applicable SPOOL file G formed based upon the designated 
virtual document management file into the storage unit 7. 
When the page numbers N exceed the end page E, the printing 
process operation is returned to the process operation defined 

at the step B2 . 1 

Also, when there is no such a non-read virtual document 
page record at the step B2, the CPU 2 transfers the presently 
produced printer-applicable SPOOL file G saved in the storage 
unit 7 to the print apparatus 6 so as to print out (step B14) . 
When the CPU 2 confirms that the printing operation is 
accomplished in the print apparatus 6, the CPU 2 deletes the 
presently saved printer-applicable SPOOL file G (step B15) . 
Then, this printing process operation is accomplished, and the 
process operation is returned to the previous step A7 of Fig. 

6 . '.■ 

As previously described in detail, in the computer system 
1 according to this embodiment mode, the virtual document 
editing function and the virtual document management file 
forming/editing function are provided. That is, in accordance 
with this virtual document editing function, while such print 
data having plural sorts of data (for example, document and 
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actual printer, and forms a printer-applicable SPOOL .file G 
(step B7) . Also, the CPU 2 confirms as to whether or not 
masking range information is set to the N-th page of virtual 
document page records (step B8). When this masking range . 
5 information is not set, the printing process operation is 

advanced to a process operation defined at a step BIO. To the 
contrary, when the masking range information is set, the CPU 2 
forms a printer-applicable command in such a manner that this 
relevant page of the designate . range is masked in 

LO correspondence with this masking -range information (step B9) . 

5 For instance, the masking range is overwritten in a while 

JE color. 

. m the case that the masking range information is not set 

1 at' the step B6, and -after the process operation defined at the 
1 : 5 step B9 has been executed, the CPU 2 confirms as to whether or 
U not the page adding information is set to the N-th page of the. 
'£ - virtual document page records read at the above step BIO. 

2 When the page adding information is not set, the printing 
process operation is returned to the previous process 

20 operation defined at the step B5 . To the contrary, when the 
page adding information is set,, the CPU 2 produces a printer- 
applicable command in . such a manner that the sequential page 
information is added to this designated range (step Bll) . 

Then, the CPU 2 adds "1" to the parameter "Page" set into 

25 the RAM 4 in the process operation defined at the step Bl 

(step B12), and furthermore adds "1" to the starting page N 
(step B13) . Then, the process operation is returned to the 
previous step B5 . At this step B5, the CPU 2 judges as to 
whether or not the page numbers N is smaller than, or' equal to 



image being contained) are printed as a single document file 
and these plural sorts of data are previously formed based 
upon a plurality of application programs AP-1 to AP-3, desired 
document pages are selected in the "drag-and-drop" operation 
on the virtual document editor screen 100 by designating the 
virtual printer mode by the operator. Thus, the virtual SPOOL 
file C by which these desirable document pages can be managed 
in he batch mode is formed and saved. 

Then, this computer system 1 is further provided with the 
printing process function. That 'is, when the actual printing 
operation is carried out, the printer-applicable SPOOL file G 
applicable to the actual printer is formed based upon both the 
saved virtual SPOOL file C and- the virtual document management 
file E. This printer-applicable SPOOL file G is transferred 
to the print unit 6 so as to perform the actual printing 
operation. After the actual printing operation. is carried 
out, this printer-applicable SPOOl file G is deleted. 

As a consequence, such a cumbersome operation can be 
deprived from the operator's work in which the operator ■ 
initiates the application program every document page and must 
set the printing condition. As a result, the work sequence 
during the printing operation can be simplified, and the print 
work efficiency can be improved. Also, since the page 
information is newly' added to each of the virtual SPOOL pages 
by masking the original page, a serial page number can be 
simply applied. The cumbersome operation in which the page 
sequence of the printed matters is rearranged can be omitted. 

In addition, in the above-described embodiment, when the 
virtual printer is designated while printing out. the document 



formed by the application programs AP-1 to AP-3, the virtual 
SPOOL file C corresponding to the print object is formed to be 
SPOOL-stored. As a result, when the actual printing operation 
is carried out, the printed matter can be outputted without 
producing the print object, but by merely reading the 
corresponding virtual SPOOL file C. After all, the actual 
printing process operation time can be shortened. 

Also, in accordance with the embodiment mode, when the 
virtual SPOOL file C is formed, the following selection .can be 
made, depending on such a fact as to whether or not the 
virtual SPOOL file C having the same file name is present. 
That is, this virtual SPOOL file C is formed by overwriting 
the present document file name, or is formed in the name of 
the new document file. As a result, the operator can simply 
judges as to whether or not the virtual SPOOL file is 
reflected on the document for combining/managing the changed 
contents of the original documents. 

In the above embodiment mode, the virtual document 
management file E is formed on the virtual document editor 
screen 100 by "drag-and drop"-operating the virtual document 
page from the tree-view display portion 102 to the outline 
display portion 103. Alternatively, the virtual document 
management file may be formed by moving and deleting the icon 
on the tree-view display portion 102. 

In the above-explained embodiment mode, when the virtual." 
document management file E is produced, only the management 
information is stored, and the actual data is independently 
saved from the virtual SPOOL file C to be stored. 
Alternatively, a necessary page may be extracted from such a 
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SPOOL file required to form a document, and then may be 
managed/stored, depending upon the virtual document. 



